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[57] ABSTRACT 

A pin-insertion tool 30 for inserting a replacement pin 
12a into a vacant aperture 26a of a wiring board 10 
includes a guide member 32 having alignment slots 74 
for aligning the tool with a row of in-board pins 12. A 
pin-insertion member 36 is slidably mounted adjacent to 
the guide member 32 and includes a pin-retaining means 
50 for releasably retaining portion of the replacement 
pin 12a. The pin-retaining means 50 is positionable in 
the plane of the alignment slots 74 of the guide member 
32 to facilitate insertion of the replacement pin 12a at a 
uniform orientation with the row of in-board pins 12. 

8 Claims, 5 Drawing Figures 
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PIN INSERTION TOOL 

TECHNICAL FIELD 

This invention relates to a pin insertion tool for insert- 
ing pins into apertures of a support and particularly to a 
pin insertion tool for readily inserting the pins at a de- 
sired orientation relative to adjacent structures of the 
support . 

BACKGROUND OF THE INVENTION 

In some types of electronic equipment used for inter- 
connecting purposes, a plurality of electrical contact 
pins are inserted into apertures of a support, such as a 



10 



board pins immediately adjacent to the vacant aperture. 
The insertion tool then is moved toward the wiring 
board while slidably engaging the vertical face of the 
housing until the lower end of the tool engages the 
board, thereby inserting the replacement pin into a 
vacant aperture of the board. The housing serves as a 
guide for insertion tool during the insertion process to 
maintain the proper orientation of the tool with respect 
to the board. 

U.S. Pat. No. 3,087,235 to J. M. Porter discloses a 
tool for disengaging terminal leads from a channel or 
aperture of a connector. The tool includes an outer 
portion which has an alignment member at one end 
positionable at a given orientation within portions of the 



wiring board, in rows or arrays to form an assembly. It 15 channel of the connector. The tool also includes a cylin- 



is important that the pins be inserted into the apertures 
of the board to a uniform depth and in a uniform orien- 
tation. Uniform insertion of the contact pins is of partic- 
ular importance in applications where portions of the 
inserted pins extend from the surface of the board for 20 
subsequent connection with other electrical devices, for 
example, such as mating connectors or plugs. 

Occasionally, one or more of the plurality of pins 
which have been inserted into the apertures of the 
board, and which are referred to as in-board pins, may 25 
be defective or become damaged and hence must be 
extracted and replaced with new replacement pins. 
Frequently, however, there are no other structures 



drical plunger mounted for axial movement within the 
outer portion which is used to push the terminal leads 
out of an opposite end of the connector channel. 

U.S. Pat No. 3,210,836 to B. J. Johanson discloses a 
retaining tool for gripping or retaining an electrical 
component. A plunger having resilient legs for gripping 
the component is mounted for longitudinal movement 
within an outer sleeve. The plunger is spring biased to a 
normal position wherein a tapered enlarged head of the 
resilient legs is seated against an open end of the outer 
sleeve, forcing the resilient legs in a normally closed or 
gripping position. As the plunger is moved longitudi- 
nally forward, the enlarged head is unseated from the 



other than the in-board pins in the area of the defective _i _ _ _ _ _ - A • OTnon j okU 4 „ ^ • ^ • ol 

or cUmaged pin. Difficulty then arises in inserting each 30 ^^rll^^^^Z^,^^ 
replacement pin into the board in such a manner that the 
inserted replacement pin conforms to the uniform depth 
and orientation of the in-board pins. 

One tool heretofore proposed for inserting an electri- 
cal contact replacement pin in a wiring board utilizing 35 
an electrical housing on the wiring board as a guide, is 
disclosed in U.S. Pat No. 4,083,101 which issued to 
James Ray Coller. In this patent, a plurality of pins are 
mounted side-by-side into a row of apertures of a wiring 



component therebetween. When the plunger is returned 
to its normal position, the component is gripped within 
the enlarged head. 

U.S. Pat. No. 4,070,755 to C. T. Carter discloses an 
impacting topi for removing electrical contact elements 
from connectors on circuit boards. The tool is lowered 
to the connector or circuit board to receive within an 
outer sleeve portions of a pin extending from the board. 
A plunger mounted for axial movement within the 



board. Each pin includes an intermediate compliant 40 slecv f impart* an impacting force on the pin to extract 
section, a shank extending longitudinally from one end ~"~ ' 

of the compliant section to define one end of the pin, 
and flattened planar shoulder portions integrally 
formed with the other end of the compliant section to 
define an opposite end of the pin. The shoulder portions 45 
of the in-board pins extend from one side of the board in 
planar alignment with one another. The electrical hous- 
ing is secured to the board with a vertical face of the 
housing positioned adjacent and parallel to the planar 
shoulder portions of the in-board pins. 50 

The insertion tool in the Coller patent is of essential 
rigid one-piece construction and has an elongated rect- 
angular slot at a lower end thereof. The slot receives the 
shoulder portion of a replacement pin and also receives 
the shoulder portions of two or more in-board pins on 55 
respective opposite sides of the replacement pin during 
a pin insertion operation. 

In preparation to insert the replacement pin into a 
vacant aperture of the wiring board utilizing the Coller 



the pin from the board. 

U.S. Pat. No. 3,605,234 to R. M. Bogursky teaches a 
tool for inserting and testing the insertion of a contact 
pin into a supporting structure. A pair of manually- 
operable, spring-biased fingers of the tool grips the pin 
prior to insertion of the pin into an assembly device. 
After insertion of the pin, and prior to withdrawal of 
the tool, a test is conducted to insure proper seating of 
the pin in the supporting structure. 

SUMMARY OF THE INVENTION 

The present invention relates to a tool for inserting 
pins into apertures of a support, such as a wiring board. 
To accomplish the foregoing, the tool includes a guide 
member having one end dicing in a given direction 
which is positionable adjacent to a surface of the sup- 
port. The guide member further includes alignment 
means for aligning the tool with an external facility. A 
pin-insertion member is mounted for limited axial move- 



patent, the insertion tool is positioned in engagement 60 ment adjacent to the guide member and is provided for 



with the vertical face of the electrical housing as the 
shoulder of the replacement pin is received in the slot 
The lower end of the tool is initially spaced from sur- 
face of the wiring board. When the tool is thus posi- 
tioned in engagement with the housing, the slot in the 65 
lower end of the tool lies in the plane of the shoulder 
portions of the in-board pins for receiving the shoulder 
portions bf two or more of the above-mentioned in- 



inserting a pin into the board. The pin-insertion member 
includes a pin-retaining means at one end for releasably 
retaining portions of the pin to be inserted therein. 

More specifically, the insertion tool of the present 
invention can be used to insert a pin into an aperture of 
a wiring board such that the orientation of the inserted 
pin wDl correspond to the orientation of a row of pins 
previously inserted into the board. The pin-retaining 
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means of the pin-insertion member includes a pair of The insertion tool^lncludes a tubularUuide mem- 
resilient legs defining a slot for receiving at a given ber, designated generally by the numeraQ^ of a suit- 
orientation portions of the pin to be inserted. The align- able material, such as tool steeLThe insertion tool 30 is 
ment means of the guide member include at least one formed with a seating end 34 which faces in a given 
slot formed in the walls of the guide member which is 5 direction and is positionaSle^adjacent to the wiring 
provided to align the tool with adjacent structures of board 10^ A pu viiis^ 

the wiring board or external facility. The slot of the \by the^njmier^lj^which projects longitudinally from a 
pin-retaining means is positionable in the plane of the handle^M\ri<Tw1uch is threadedly fastened thereto; is 
alignment slot of the guide member so that upon align- mourite^^Jor^ limited axial movement within the guide 1 
ment of the guide member with respect to the wiring 10 member^32^A x dowel pin, designated generally by the 
board, the replacement pin retained within the slot of. numeral-40,.has end portions 42 which project into a 
the pin-retaining means will be positioned at a desired pair of opposed longitudinal slots 46 formed in the walls 
orientation with respect to the wiring board prior to and of the guide member 32. The^dowel pin 40 is press fitted 
during the insertion of the replacement. into an intermediate aperture^l formed in the pin-inser- 
„ . 15 tion member 36 after the alignment of the aperture with 

BRIEF DESCRIPTION OF THE DRAWINGS ^ ^ 0 n on gitudinal sk)ts %« of the guide member 32. 

FIG. 1 is a partial perspective view showing a pin- The longitudinal slots 46, having a width which is 

insertion tool in accordance with this invention with slightly greater than the diameter of the dowel pin 40, 

portions being broken away to illustrate the internal form a keyway for the end portions 42 of the dowel pin, 

construction of the tool; 20 thus permitting axial movement of the pin-insertion 

FIG. 2 is a partial perspective view showing a pin- member 36 while precluding rotation movement 

retaining portion of the tool of FIG. 1; thereof. The ends of longitudinal slots 46 of the guide 

FIG. 3 is a perspective view showing a portion of a member 32 limit the axial movement of the pin-insertion 

printed wiring board and an array of shouldered electri- member 36 and serve to retain the pin-insertion member 

cal contact pins inserted therein with the pin-insertion 25 within the guide member. 

tool of FIG. 1 positioned to insert a pin into a vacant Referring to FIG. 2, the pin-insertion member 36 is 

aperture of the wiring board; formed with a pin-retaining portion, designated gener- 

FIG. 4 is a perspective view showing a portion of the ally by the numeral 50, for releasably retaining the re- 
wiring board and the electrical contact pins of FIG. 3 placement pin 12a at a given orientation therein. The 
and the position of the insertion tool of FIG. 1 immedi- 30 pin-retaining portion 50 includes a pair of inwardly 
ately after a pin has been fully inserted; and biased resilient legs 52 and 54. The resilient legs 52 and 

FIG. 5 is a cross-sectional view taken along the line 54 have flattened opposed inward faces 56 and 58 which 

5—5 of FIG. 4 and showing the arrangement of internal define a lower portion of a stepped slot 60. The face-to- 

portions of the tool of FIG. 1, immediately after a pin face dimension between the opposed faces 56 and 58 of 

has been fully inserted into the wiring board. 35 the lower portion of the stepped slot 60 is slightly 

a ^ smaller than the thickness of the ears 20a of the replace- 

DETAILED DESCRIPTION mcn t contact pin 12a. Thus, the resilient legs 52 and 54 

Referring to FIGS. 3, 4 and 5, there Js fflustratea: a , will frictionally engage and releasably retain the ears 

support,suchas a wirmg bo^ generally byj 20a of the replacement pin 12a upon insertion of the ears 

\jfie huni^ai lO, for supporting a plurality of rows of 40 into the pin-retaining portion 50. An upper portion 61 of 

electrical contact pins,jiesignated generally by the i mi- the stepped slot 60, which is considerably narrower 

meral M.crAs^-best shown-in FIG.^5,* each: pin 12 is than the lower portion of the slot, terminates in an annu- 

formed with an, intermediate compliant section 14 and lar opening 62 and is provided to enhance the resiliency 

upper and lower shank rwrtions_16_and ^respectively. of the legs 52 and 54. The pin-insertion member 36 is 

Each pin 12 also includes a pair of mtermedUate laterally 42 also formed with a passageway 63 along its longitudinal 

projecting ears 20 which provide push shoulders 22 for, axis in communication with the lower portion of the 

facilitating the insertion of the pin into apertures 26 of stepped slot 60 for receiving the upper shank 16a of the 

the board 10l^ejin-b6^^ins-12 have been-inserted^ replacement pin 12a. Push surfaces 64, 65, 66 and 67 are 

into the board lcTsuch thaFthe ears 20 of thepinsrl2 in provided in the plane of the junction of the upper and 

each row are aligned in the same plane. , 50 lower portions of the stepped slot 60 for engaging the 

Asls best shown in FIGS? 3 and 5^ when one of the shoulders 22a of the replacement pin 12a upon full in- 

in-board pins 12 is damaged or defective, the damaged sertion of the pin 12a within the pm-retaining portion 50 

or defective pin (not shown) is extracted from the board of the pin-insertion member 36. 

10 and is replaced with a replacement pin 12a of identi- As is best shown in FIG. 1, a spring 68 extends over 

cal or similar construction. It is essential that the re- 55 an intermediate portion of the pin-insertion member 36 

placement pin 12a be inserted to conform to the depth and is captured between an inward end 70 of the guide 

and orientation of the in-board pins 12. member 32 and a collar 72 integrally formed on the end 

Referring to FIG. 1, an insertion tool, designated of the pin-insertion member adjacent to the handle 38. 
generally by the numeral 30, in accordance with the The resiliency of the spring 68 urges the guide member 
invention may be utilized for inserting the replacement 60 32 into a normal position whereby the laterally project- 
pin 12a into a vacant aperture 26a (FIG. 3) of the ing end portions 42 of the dowel pin 40 are seated in the 
printed wiring board 10. In this connection, the con- upper ends of the longitudinal slots 46 as viewed in 
struction of the insertion tool 30 is such that the replace- FIGS. 1 and 3. In this normal position, the pin-retaining 
ment pin 12a can be readily inserted into the board 10 portion 50 of the pin-insertion member 36 is recessed 
with the ears 20a in alignment with the ears 20 of the 65 within the guide member 32 at the seating end 34. 
associated row of the in-board pins 12 and to a depth Alignment means, such as alignment slots 74, are 
corresponding to the depth of insertion of the in-board formed in the wall of the guide member 32 and extend 
pins. axially from the seating end 34 thereof. The alignment 
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slots 74~are provided to align the tool 30 with>xternal moved downwardly, the compliant section 14a of the 

facilities such as itiS a~djacehT puis 12 of 'the tow of replacement pin 12a frictionally engages the wall of the 

in-board pins which will mclude t^replacel^f pui aperture 26a of the board 10. As illustrated in FIG. 5, 

Vl2o7The width of the alignment slots 74 of the guide the depth dimension of the slot 60 is greater than the 
member 32 is dimensioned slightly greater than the S axial dimension of the ears 20a so that, when the pin- 
thickness of the ears 20 of the in-board pins 12 to permit retaining portion 50 seats on the board 10, the ears 20a 
the slots to slidably receive in complementary align- are spaced from the board the same distance as the ears 
ment as shown in FIGS. 4 and 5, portions of the ears of 20 of the in-board pins 12. Thus, the pin 12a is inserted 
the immediately adjacent pins as the guide member 32 is into the board 10 at the uniform depth of the in-board 
positioned adjacent to the board 10. The length of the 10 pins 12. The compliant section 14a of the replacement 
alignment slots 74 from the seating end 34 of the guide pin 12a is retained within the aperture 26a by a retention 
member 32 is slightly greater than the height of the force of sufficient magnitude to overcome the frictional 
shoulder 22 of an in-board pin 12 from the surface of the engagement of the replacement pin within the pin- 
board 10. retaining portion 50 of the pin-insertion member 36. The 
The stepped slot 60 of the pin-retaining portion 50 is 15 replacement pin 12a will remain in the aperture 26a of 
positioned to lie in the plane of the alignment slots 74 of the board 10 as the tool 30 is withdrawn from the board. 

s the guide member 32 when the intermediate aperture 41 The handle 38 of the tool 30 can be of a well-known 

of the pin-insertion member 36 is aligned with the longi- impacting variety having an internal spring mechanism 

tudinal slots 46 of the guide member. It can be seen that (not shown) which, after some downward movement of 

when the dowel pin is properly fitted into the aperture 20 the tool, imparts an instantaneous impacting force on 

41, the stepped slot 60 of the pin -retaining portion 50 the pin-insertion member 36. The impacting force is of 

will remain in planar alignment with the alignment slots sufficient magnitude to cause the pin-insertion member 

74 of the guide member 32 both prior to and during the 36 to move the pin-insertion member longitudinally 

insertion of the replacement pin 12a. It should be noted downwardly (FIG. 4) against the resistance of the 

that the arrangement of the aperture 41 of the pin-inser- 25 spring 68 and the frictional resistance of the compliant 

tion member 36 and the longitudinal slots 74 of the section 14a and the aperture 26a (FIG. 5) to insert the 

guide member 32 can be varied to achieve any desired replacement pin 12a. 

planar orientation of the stepped slot 60 with respect to In summary, the tool 30 facilitates the insertion of an 

the alignment slots 74. electrical contact pin, such as the replacement pin 12a, 

To use the tool 30, the upper shank 16a of the replace- 30 into a support, such as the printed wiring board 10, to a 

ment pin 12a is first moved into the passageway 63 of desired orientation and depth. The pin-insertion tool 30 

the pin-insertion member 36 whereas the ears 20a are grips the replacement pin 12a within the pm-retaining 

moved into the stepped slot 60 of the pm-retaining por- portion 50 of the pin-insertion member 36 prior to and 

tion 50. The opposed faces 56 and 58 of the resilient legs during insertion of the pin into the vacant aperture 26a 

52 and 54 frictionally engage the ears 20a of the replace- 35 of the board 10. As the guide member 36 is moved 

ment pin 12a, thus retaining the pin within the slot 60. toward the board 10, portions of the ears 20 of the im- 

When the replacement pin 12a is fully inserted in the mediately adjacent in-board pins 12 are located within 

stepped slot 60 of the pm-retaining portion 50, the the alignment siots 74. The replacement pin 12a is 

shoulders 22a engage the push surfaces 64, 65, 66 and thereby in planar alignment with the in-board pins 12 

67. The compliant section 14a of the replacement pin 40 and the tool 30 is prevented from rotating during the 

12a is fully recessed within the guide member 32 from ultimate insertion of the replacement pin. Upon applica- 

the seating end 34, whereas portions of the lower shank tion of a downward force on the pin-insertion member 

18a of the replacement pin extends below the seating 36, the replacement pin 12a then is inserted into the 

end of the guide member as shown in FIG. 3. The tool aperture 26a in the board 10 to a desired depth. Thus, 

30 is then manipulated to position the lower shank 18a 45 upon insertion of the replacement pins 12a into the 

of the pin 12a into the vacant aperture 26a of the wiring vacant aperture 26a in the board 10 by use of the tool 

board 10. As the lower shank 18a is moved into the 30, the replacement pins will conform to the orientation 

vacant aperture 26a, the alignment slots 74 of the guide and depth of the in-board pins 12 previously inserted 

member 32 are positioned directly above and in align- into the board. While the impact handle 38 provides an 
ment with one of the shoulders 22 of each of the in- 50 assist during application of the downward force upon 

board pins 12 immediately adjacent to the vacant aper- the pin-insertion member 36, the insertion of the pins 

turc. 12a into the apertures 26a can be accomplished without 

As the tool 30 is moved toward the board 10 to insert the use of the impact handle, 

the replacement pin 12a, the alignment slots 74 of the It is to be understood that the above-described em- 
guide member 32 receive one shoulder 22 of each of the 55 bodiments are simply illustrative of this invention, 

immediately adjacent in-board pins 12 in complemen- Other embodiments may be devised by those skilled in 

tary alignment and consequently the replacement pin the art which will embody the principles of the inven- 

12a retained in the pm-retaining portion 50 is automati- tion and fall within the spirit and scope thereof, 

cally aligned with the shoulders 22 of these adjacent I claim: 

in-board pins. In addition, once the shoulders 22 are 60 1. A pin insertion tool for inserting a pin into an aper- 

located within the alignment slots 74 of the guide mem- ture of a support, comprising: 

ber 32, the tool 30 is precluded from rotation prior to or a guide member having one end facing in a given 

during the insertion of the replacement pin 12a. direction; 

The tool 30 is then manipulated to move the pin- means, formed with said guide member and moved 

insertion member 36 downwardly against the biasing 65 into complementary alignment with an external 

action of the spring 68 until the free end of the pin- facility when the tool is moved toward the aperture 

retaining portion 50 engages the surface of the board 10 in the support, for aligning the tool with the exter- 

as shown in FIG. 5. As the pin-insertion member 36 is nal facility; 
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a pin-insertion member; 

means for mounting said pin-insertion member adja- 
cent to said guide member and for permitting lim- 
ited movement of said pin-insertion member rela- 
tive to said guide member, said pin-insertion mem- 
ber having one end facing in the given direction; 
and 

a pin-retaining means formed with and at the one end 
of the pin-insertion member for releasably retaining 
at least a portion of a pin therein. 

2. A pin -insertion tool as set forth in claim 1, wherein 
said pin-retaining means includes a pair of opposed 
inwardly biased resilient legs defining a slot for releas- 
ably retaining portions of the pin. 

3. A pin-insertion tool as set forth in claim 2, wherein 
the pin includes two shank portions extending in op- 
posed axial directions and a pair of laterally projecting 



10 



15 



a pin-retaining means formed with and at the one end 
of the pin-insertion member for releasably retaining 
at least a portion of a pin therein. 

5. A pin-insertion tool as set forth in claim 4, wherein 
said aligning means is at least one slot formed in a wall 
of said tubular guide member, said slot extending from 
the one end of said guide member. 

6. A pin-insertion tool as set forth in claim 5, wherein 
said pin-retaining means includes a pair of opposed 
inwardly biased resilient legs defining a slot for releas- 
ably retaining portions of the pin therein; and which 
further comprises: 

means for positioning said slot of said pin-retaining 
means in a desired orientation with respect to said 
guide member slot and for maintaining said slot of 
said pm-retaining means in the desired orientation 
during movement of the pin-insertion member rela- 
tive to the guide member. 

7. A pin-insertion tool as set forth in claim 6, wherein 



ears formed at the juncture of the two shank portions, 20 the means for positioning and for maintaining said slot 



25 



said laterally projecting ears being positionable within 
said slot of said pin retaining means, and wherein the 
pin-insertion member includes a passageway adjacent to 
said pm-retaining means for receiving one of the shank 
portions of the pin as the laterally projecting ears are 
positioned within said slot of said pin-retaining means. 

4. A pin-insertion tool for inserting a pin into an aper- 
ture of a support, comprising: 
a tubular guide member having one end facing in a 30 

given direction; 
means, formed with said tubular guide member and 
moved into complementary alignment with an 
external facility when, the tool is moved toward the 
aperture in the support, for aligning the tool with 
the external facility, 
a pin-insertion member contained and slidably 
mounted for limited axial movement within said 



35 



of said pm-retaining means includes: 
an elongated aperture formed in the wall of the said 
tubular guide member in a direction parallel to the 
direction of movement of said pin-insertion mem- 
ber; and 

a dowel pin extending laterally from an intermediate 
portion of said pin-insertion member and into said 
aperture of said guide member, the side walls of the 
aperture being spaced apart by a distance slightly 
greater than the thickness of the dowel pin to per- 
mit slidable movement of the dowel pin within said 
aperture upon movement of said pin-insertion 
member relative to said guide member. 
8. A pin-insertion tool as set forth in claim 4, which 
further comprises resilient means cooperating with por- 
tions of said guide member and with portions of said 
pin-insertion member to urge said pin-insertion member 
to a normal position wherein the pm-retaining means of 
said pin-insertion member is recessed within the one end 



tubular guide member, said pin-insertion member 40 of said tubular guide member, 
having one end lacing in the given direction; and 
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